INTRODUCTION
The blood supply to the liver is dependent on two sources: approximately 1/4 comes from hepatic arteries whereas 3/4 is delivered by portal vein. These vessels conduct high-oxygenated, high-pressure and low-oxygenated, low-pressure blood, respectively. On the basis of the branching pattern of the vessels and biliary ducts that enter and leave hepatic parenchyma, liver has been divided into 4 sectors and 8 segments by Couinaud [2, 5] . Although numerous divisions have been proposed before and after Couinaud [5] , the bulk of them have no clinical significance and remain the source of terminological confusion. Detailed knowledge of normal and uncommon branching pattern of hepatic vessels and biliary ducts is essential for safe hepatic resection and helpful in preoperative assessment of patients that are at risk of accidental injury of aberrant arteries or veins. Surgeons have developed numerous techniques, including the Carrel patch, to retain during liver harvesting accessory or replaced arteries stemming from the superior mesenteric artery (SMA) or left gastric artery (LGA) and passing through the head of the pancreas and pars densa of the lesser omentum, respectively [7] .
The biggest visceral branch of the abdominal aorta, coeliac trunk (CTr), is the main source of arterial blood reaching the liver. Most commonly, it ramifies into LGA, splenic artery (SA) and common hepatic artery (CHA). The latter gives rise to proper hepatic artery that eventually branches into left and right hepatic arteries entering liver parenchyma. According to Michels [14] , aforementioned 'textbook description' occurs approximately in one half (55%) of population, whereas in the remaining numerous variations are encountered. The latter group comprises individuals in whom accessory or replaced hepatic arteries are present. Regardless of smaller diameter of accessory arteries in comparison to right and left hepatic arteries, they have own area of distribution and their disruption may lead to severe complications [6, 13] .
Because of shortage of cadaveric livers, living donor liver transplantation (LDLT) or split liver transplantation (SLT) are widely accepted ways of treatment of end--stage liver disease. LDLT is performed most frequently by harvesting segments 2 and 3 (left hepatectomy) in children, whereas in adult numerous different techniques have been described [19] . During hepatectomy variants of hepatic arteries should be kept in mind in order to provide both the graft and the remnant with undamaged vascularisation [17] .
Preoperative radiologic assessment of the branching pattern of hepatic arteries is crucial for evaluation of the presence of uncommon variations in origin and distribution of arterial branches and helps surgeon to establish patients to be excluded from donor pool because of disadvantageous hepatic artery, portal vein or biliary branching pattern, although this possibility is relatively rare. In presented case we discuss a living donor in whom radiological imaging revealed atypical branching pattern of hepatic arteries.
CASE REPORT
A 33-year-old woman was admitted to the Department of General, Transplant and Liver Surgery in Warsaw in order to assess possibility of becoming living donor and feasibility of safe left hepatectomy. Procedure of donor evaluation comprised computed tomography (CT) imaging of abdominal cavity which is the source of information concerning liver's mass, volume and vascular anatomy. Determination of the size allows surgeon to predict whether harvested segments' volume is sufficient to meet recipient's needs, whereas knowledge of vascular anatomy helps to assess feasibility of reanastomosis in recipient. Investigation have been performed using GE Lightspeed PRO 16 CT Scanner.
In our patient CT angiography has been performed and revealed uncommon branching pattern of arteries entering liver parenchyma. The division of the CTr was typical and its trifurcation into the LGA, SA and CHA could be observed (Figs. 1, 2) . After short extraperitoneal running along the superior margin of the head of the pancreas, the CHA entered the space between two laminae of the hepatoduodenal ligament. Posterior to the pylorus, before entering the lesser omentum, the CHA gave rise to the gastroduodenal artery that ran inferiorly between the head of the pancreas and descending part of the duodenum and divided into the superior anterior pancreaticoduodenal artery and the right gastroepiploic artery, eventually. The second branch of the CHA that ran in hepatoduodenal ligament toward liver hilum in this particular case could be divided into 4 sections called loops. The first loop was bordered proximally by its origin from the CHA and distally by a small artery running toward fissure of round ligament. The latter vessel was accompanied by similar parallel one that stemmed from concave surface of the first loop, nearby its origin from the CHA. It also gave off right gastric artery. CT findings suggested these arteries supplied mainly segments 3 and 4b of the liver. Similarly to the first 2 loops, the second and the third ones were separated by origin of the cystic artery. There is no evident border between the last 2 loops although it could be established arbitrarily in the middle of the distance separating the apices of the 3rd and the 4th loops. The 4th loop stated the last extrahepatic section of the artery reaching and supplying the area of the anterior sector of the liver (segment 5 and 8 according to Couinaud) , eventually.
The second branch of the CTr -the LGA ran superiorly rising parietal peritoneum and forming gastropancreatic fold. At the level of gastroesophageal junction the artery turned 180 degrees and continued descending along the lesser curvature of the stomach. The most cephalad section of LGA -a so-called genu -gave off arterial branch running within 2 laminae of the pars densa of the lesser omentum. The artery reached the fissure of venous ligament and divided into 2 vessels providing with arterial blood mainly segments 2 and 4a, eventually.
In our patient the biggest branch of the CTr -the SA -also participated in providing the liver with arterial blood. Nearby its origin the SA gave off a though branch -the greater pancreatic artery (GPA). Behind the head of the pancreas the GPA gave rise to an artery that lied transversely and posteriorly to the portal vein, the body and the head of the pancreas. At last it ran within the lesser omentum and reached the porta hepatis and the liver itself where it divided into branches supplying right posterior sector, predominantly (Fig. 3) . 
DISCUSSION
Development in liver surgery we witnessed thanks to improvement in liver transplantation and hepatic resection techniques forced anatomists to look again at vascular anatomy of the upper abdomen. Before the pattern of CTr branches is to be given consideration, we should define what "accessory" and "replaced" artery mean. According to Wang et al. [18] , the term "accessory" is used only for an aberrant artery in case of its coexistence with typical hepatic branch from the CTr. Logically, if the right (RHA) or the left hepatic arteries (LHA) are absent the term "replaced" should be used.
The well-known, vast description and classification of the CTr's branches was carried out by Adachi [1] . On the basis of the origin of the 4 main arteries (Hauptarterien): the SMA, SA, LGA and CHA, 6 types can be distinguished. In our case typical trifurcation of the CTr into the SA, LGA and CHA and separate origin of SMA can be observed. This pattern should be classified as type 1 according to Adachi and named CTr or hepatogastrosplenic trunk. It is encountered in 55% to 77.5% [4, [8] [9] [10] of cases. Because of numerous aberrant vessels arising from CHA, LGA and GPA it is not clear whether described pattern matches the criteria of membership in one of 11 groups in type 1. There is no problem with the artery leaving the genu of the LGA that should be named left replaced hepatic artery due to the lack of the typical LHA.
In addition, there are still unsolved questions about 2 branches arising from the first loop of aforementioned sinuous branch of the CHA and about the RHA itself. These 2 small branches supplying segments 3 and 4b resemble double middle hepatic artery (MHA; ramus medius according to Adachi). Michels defined MHA as a hepatic branch that runs in the fissure of round ligament and supplies the quadrate lobe [4, 7] . Although, the literature reveals discrepancy in descriptions of anatomy of the MHA, numerous anatomical studies used the term MHA synonymously for segmental branch supplying segment 4 and claimed that this vessel originates from the LHA, predominantly (54-61.5%) [10, 15] . However, according to Kamel et al. [11] arterial supply to segment 4 originates mainly from RHA (62.5%) [10] .
Michels [14] classification of hepatic arteries in Hiatt's modification marks out 6 types (Table 1) . Although our patient had pattern that could be classified as type 4, it does not meet the criteria due to the fact that the branch of the GPA, defined on the basis of supplied area as right posterior sectoral artery or right accessory hepatic artery, does not stem from SMA.
In addition, in this particular case the harvested graft, comprising segments 2 and 3 according to Couinaud, was supplied by 2 hepatic arteries: LRHA and one branch to segment 4 (2 mm and 2.5 mm, respectively). Because sufficient anastomoses between these arteries were absent 2 end-to-end anastomoses with donor's vessels have been performed using Surgipro 8/0. Hepatic function following arterial reperfusion was satisfactory.
CONCLUSIONS
This short discussion showed the pattern encountered in our patient does not fulfil the criteria of main existing classifications. In addition, this case presents the origin of right posterior sectoral artery that have not been described yet. Unclassified arterial variation state 1.5% to 4.6% [3, 6, 12, 16] . We hope our finding will enrich this group and enable thorough meta-analysis of arterial variability in this region and preparation of new classification integrating the rarest branching patterns. 
